An error in the structure-factor expression for space group P6222 (No. 180) has been found in International Tables for X-ray Crystallography, Volume I, 1st through 3rd editions.
Atomic coordinates are commonly described with respect to three different reference coordinate systems: (1) basis vectors given by the crystallographic unit-cell axes (coordinates referred to as 'fractional'); (2) basis vectors taken to be 1 A vectors parallel to the unit-cell axes (coordinates referred to here as 'axial'); and (3) mutually orthogonal 1 A basis vectors (coordinates referred to as 'orthogonar). In non-orthogonal unit cells, the 'axial' and 'orthogonal' systems are distinct, but usually cannot be distinguished by inspection of the coordinate list. Since the coordinates of macromolecular structures are frequently converted back and forth between reference frames, uncertainty occasionally arises, especially when receiving coordinates from an external source. The following algebraic analysis is sufficient to resolve any ambiguity.
The coordinate list is used to form a list of interatomic vectors between pairs of atoms that are bonded and whose expected bond length is known. Let x ~ be the usual (contravariant) components of an interatomic vector in the given (unknown) coordinate system. The corresponding bond length is given by where G, which is to be determined, is the covariant metric tensor for the unknown reference frame.* In more familiar terms of matrices, Ilxll--(xTGx) x/2. If d is the expected bond length (in ~), then the equation Ilxll 2 = d 2
(2) provides a linear equation in terms of the variables G~j. Since G may be taken to be symmetric, the equation for the unique components of G is
Given a large number of interatomic vectors, the G o can be accurately determined by least squares. The metric tensor obtained is the one which minimizes the sum over the bonds of the squared differences between Ilxll 2 and d 2. Alternatively, the metric tensor which minimizes the sum of the squared differences between Ilxll and d may be obtained by iteration. The reference frame may be described in crystallographic terms (a, b, c, a,/3, 3' ) by equating the values obtained for the Gij with the crystallographic metric tensor (Patterson, 1985; Sands, 1982) ( a 2 ab cos 3' accos/3a)
\ ac cos /3 bc cos a c 2
If a = b= c= 1, and a =/3 = 3'=90 ° , then the reference i=1 j=l 0108-7673 / 90/070625 -02503.00 * In the case of an ordinary Euclidean reference frame, G is the identity matrix and Ilxll = (xTx) 1/2
